Membrane dipole potential as measured by ratiometric 3-hydroxyflavone fluorescence probes: accounting for hydration effects.
We previously applied the electrochromic modulation of excited-state intramolecular proton-transfer (ESIPT) reaction for the design of novel 3-hydroxyflavone (3-HF) derivatives as fluorescent probes for measuring the dipole potential, Psi(D), in lipid bilayers (Klymchenko et al., Proc. Natl. Acad. Sci. USA, 2003, 100, 11219). In the present work, this method was revisited to take into account the influence of the bilayer hydration on the emission ratiometric response of 3-HF probes. For this reason, it was necessary to deconvolute the whole fluorescence spectra into three bands corresponding to the non H-bonded forms, normal N* and tautomer T* forms, both participating to the ESIPT reaction, and to the H-bonded H-N* form, excluded from this reaction. This allowed us to determine the pure N*/T* intensity ratio, without any contribution from the H-N* form emission depending essentially on the bilayer hydration. This new approach allowed us to confirm the correlation we obtained between the response of 3-HF probes on dipole potential modifications and the corresponding response of the reference fluorescent probe di-8-ANEPPS, thus further confirming the potency of 3-HF probes as excellent emission ratiometric probes to measure dipole potential in lipid membranes.